Polygyny rates are higher in Western Africa than in Eastern Africa. The African slave trades explain this difference. More male slaves were exported in the trans-Atlantic slave trades from Western Africa, while more female slaves were exported in the Indian Ocean and Red Sea slave trades from Eastern Africa. The slave trades led to prolonged periods of abnormal sex ratios, which impacted the rates of polygyny across Africa. In order to assess these claims, we construct a unique ethnicity-level data set linking current rates of polygyny with historical trade flow data from the African slave trades. Our OLS estimates show a positive correlation between the trans-Atlantic slave trades and polygyny. An IV approach shows the relationship is causal and statistically significant. We also provide cross-country evidence corroborating our findings.
Introduction
Polygyny is a historical feature of many societies that has been shown to be detrimental to economic growth. While most people in these societies today rarely participate in polygynous marriages, one prominent exception is societies in the African continent. Within Africa, an additional stylized fact emerges: societies in Western Africa tend to have more polygynous marriages than those in Eastern Africa. In order to understand polygyny in Africa, we argue a defining episode in the continent's history, the African slave trades, must be taken into account.
The testable idea of this paper is simple. The African slave trades cause lengthy periods, in many cases more than a century, of abnormal sex ratios for societies in Africa, creating an environment in which polygyny either emerges or is strengthened as an institution. Polygyny, as a part of a society's culture, persists to the present since cultural change occurs slowly. Polygyny remains more prevalent in Western Africa due to a higher percentage of male slave exports in the trans-Atlantic trade. Eastern Africa experiences less polygyny due to a higher percentage of female slave exports in the Indian Ocean and Red Sea trades.
To the best of our knowledge, this paper represents the largest empirical study focusing on the link between the slave trades and current levels of polygyny in Africa. Our unique data set merges ethnicity-level slave exports data from Nunn and Wantchekon (2010) with ethnicitylevel polygyny data from the male Demographic and Health Surveys (DHS) by the Measure DHS Project. We document the stylized fact regarding the prevalence of polygyny in Western and Eastern Africa. For instance, the percentage of men in polygynous marriages in Western African countries like Guinea, Togo, and Benin is 35.037, 29.793, and 29.679 , whereas in Eastern African countries like Ethiopia, Kenya, and Malawi the percentage is 6.131, 9.206, and 10.101. Our OLS estimates show a positive correlation between the trans-Atlantic slave trades and polygyny. In order to address the problem of omitted variables, we employ an IV approach. Our results show a causal relationship between the trans-Atlantic slave trades and polygyny. The estimated impact is both statistically and economically significant.
To further support our results, we analyze the effects of the slave trades on polygyny rates using country-level data. Our country-level data set combines slave exports from Nunn (2008) with polygyny data from Tertilt (2005) . Again, we find the OLS estimates show a positive correlation between the trans-Atlantic slave trades and polygyny. Our coefficient estimate is significant and remains so across a number of specifications. An IV approach shows the relationship between the trans-Atlantic slave trades and polygyny is causal. Other African slave trades show no consistent relationship with polygyny rates.
The African slave trades have long been a topic of research for economic historians. Recent contributions include the following: Eltis and Engerman (2000) , Eltis, Lewis, and McIntyre (2010) , Eltis, Lewis, and Richardson (2005) , Eltis and Richardson (1995) , Hogerzeil and Richardson (2007) , Nunn (2008) , and Nunn and Wantchekon (2010) . The availability of historical slave trade data, particularly the Trans-Atlantic Slave Trade Database, fuels much of the renewed research interest.
1 Eltis and Richardson (2010) provides a summary of the data.
Two papers closely relate to ours in their focus on the long-term impact of the slave trades.
First, Nunn (2008) examines the impact of the African slave trades on subsequent African economic development. Nunn (2008) shows the poorest African countries today are those from which the most slaves were exported, suggesting the long-term effect of the slave trades is significant and relevant for understanding current African development performance. Second, Nunn and Wantchekon (2010) examines a particular channel through which the slave trades impact current African economic performances, namely the levels of trust across individuals within Africa. Trust supports economic exchange in well-functioning markets and would have plausibly been affected within groups living in the capture and export economies participating in the slave trades. Nunn and Wantchekon (2010) shows those individuals whose ancestral groups experienced higher slave exports exhibit lower levels of trust even to this day. Our paper contributes to these findings by suggesting an additional channel through which the slave trades have had a long-term impact on current African society.
Our paper also relates to the literature on determinants of polygyny and the economic impact of polygyny. Different theories exist about why polygyny emerges in societies. White and Burton (1988) provides a useful overview from the anthropology literature of these alternative theories.
Possible explanations of polygyny range from the economic, including income inequality across males, to the demographic, including skewed sex ratios from higher male mortality rates due to dangerous occupations, to the political, including warfare. See Clignet (1970) and Dorjahn (1954) for further sources in anthropology on the determinants of polygyny. Early work in economics on polygyny includes Becker (1974) and Grossbard (1978) . These papers focus on male income inequality and the marginal contribution of wives as determinants of polygyny. For more recent work see Jacoby (1995) and Gould, Moav, and Simhon (2008) .
Recent literature establishes a link between polygyny and economic development. Schoellman and Tertilt (2006) , an extension of Tertilt (2005) , finds banning polygyny in an infinite horizon, overlapping-generations model creates winners and losers, which provides a theoretical basis for why banning polygyny may be difficult to enforce.
The findings of this literature suggest the slave trades could have affected current economic performance in Africa through the additional channel of polygyny, that is, in addition to the trust channel found in Nunn and Wantchekon (2010) .
The rest of the paper is organized as follows: Section 2 provides historical background on the slave trades and how they affected marriage arrangements. Section 3 describes the data used in our quantitative exercises. Section 4 presents our empirical findings. Section 5 provides additional cross-country evidence. Section 6 concludes.
Historical Background
Slave exporting existed as an industry for hundreds of years in Africa. The African slave trade comprised four main slave trades: the trans-Atlantic, Indian Ocean, Red Sea, and trans-Saharan.
Of these four slave trades, Nunn (2008) documents the trans-Atlantic as having by far the largest total volume of slaves over the period 1400-1900. Slaves were primarily produced by raiding and capturing between groups in the continent who then sold slaves to traders in exchange for imported goods, often times for weapons used for the further production of slaves, the so-called gun-slave cycle.
The impact of the African slave trades on African societies was substantial. According to Manning (1990) , the slave trades dramatically impacted the population trajectory of the continent. By 1850, Africa's population was half of the level expected had the slave trades not taken place. The volume of exported slaves led to a significant drain in labor and human capital.
For those Africans remaining on the continent, life became more uncertain and insecure. Nunn Demand considerations explain not only why a skewed sex ratio can emerge but also why the effect of the slave trades on the sex ratio differs in Figures 1 and 2 . Figure 1 shows the impact on the Western Coast. The main source of trans-Atlantic exports were from the Western Coast due to its close proximity to the New World. Eltis and Richardson (2010) shows the main destinations for these slave exports were the Caribbean and Brazil. Slaves exported to the Caribbean and Brazil were destined to perform tasks in places such as sugar plantations. Male slaves were viewed as being able to perform a variety of tasks. A Jamaican planter recalled the Source: Manning (1990) differences in tasks by gender (Beckford (1788, p. 13 
)):
A negro man is purchased either for a trade, or the cultivation and different process of the cane-the occupations of the women are only two, the house, with its several departments and supposed indulgences, or the field with its exaggerated labours.
A British politician of the time expressed the preference for male slaves (Edwards (1801, p.
118)):
I have to observe, that though it is impossible to conduct the business, either of a house or of a plantation without a number of females...the nature of the slave-service in the West Indies (being chiefly field labor) requires, for the immediate interest of the planter, a greater number of males. (2010) for use in a variety of roles, but, as Harris (1971) , Lewis (1990) , and Phillips (1985) all argue, the demand was especially strong for female slaves to use as domestic servants and even concubines.
Manning ( Why the slave trades' effect on marriage arrangements persists to this day remains an important point to address. Examination of Figures 1 and 2 shows the sex ratio returns to its natural rate shortly after the end of the slave trades. Nunn and Wantchekon (2010) faces a similar challenge in explaining the long-term impact of the slave trades on current trust levels.
One explanation recognizes cultural change occurs slowly. Bisin and Verdier (2000) 
Data
Because we are interested in examining the effects of the slave trades on the persistence of polygyny across different ethnic groups, we use two types of data for our analysis. The first report the total number of slaves exported at the ethnic group level. The second report the prevalence of polygyny at the ethnic group level. Table 1 reports summary statistics. 
Slave Export Data
The ethnicity-level data on slave exports is from Nunn and Wantchekon (2010) .
3 Out of the four slave trades, Nunn and Wantchekon (2010) compiles only the ethnicity-level slave exports data for the trans-Atlantic and Indian Ocean slave trades due to data limitations. The slave exports data cover four time periods (1400-1599, the 1600's, 1700's, and 1800's) for 841 ethnic groups. As Nunn (2008) shows, the impact of the slave trades as a whole is driven almost solely by the trans-Atlantic trade; omitting the Red Sea and trans-Saharan slave trades will likely not change the results.
Figures 4 and 5 are extracted from Nunn and Wantchekon (2010) . The figures map the historic boundaries of ethnic groups according to Murdock (1959) . Figure 4 shows the trans- Atlantic slave trade, which exported disproportionately more males, affected much of the African continent, but the Western Coast was the most affected region since it is closest to the New World. Figure 5 shows the Indian Ocean slave trade, which exported disproportionately more females, was confined primarily to the Eastern Coast.
Polygyny Data
We obtain our ethnicity-level polygyny data from the male Demographic and Health Surveys conducted by the Measure DHS Project. 4 Since 1984, Measure DHS Project has conducted more than 260 demographic and health surveys in over 90 developing countries. We restrict Demographic and Health Surveys (2011) our data to 24 African countries from 45 surveys conducted between 1990 and 2009 that have polygyny and ethnicity information. In the male surveys, respondents were asked to provide information on the number of wives they currently have (our measure of polygyny), ethnicity, and demographics, including age, education level, residence location, etc. We also use householdlevel surveys from DHS to extract household-level variables of interest not included in the male surveys, such as whether the household has a television or car.
The respondents were asked their ethnicity in the surveys. We rename their ethnicity based on Murdock (1959) 
Empirical Model and Results

OLS Estimates
In this section, we estimate the relationship between the number of slaves taken from a respondent's ethnic group during the trans-Atlantic slave trade and the respondent's number of wives.
The baseline estimating equation is:
where i indexes respondents, e ethnic groups, and c countries. The variable wives i,e,c denotes the number of wives for respondent i. The country fixed effects, α c , should capture country-specific factors that affect polygyny, such as the imposition and enforcement of monogamy laws and income inequality. The number of slaves taken from ethnic group e during the trans-Atlantic slave trade is measured by the variable slave exports e .
As Nunn and Wantchekon (2010) notes, it would be ideal to use a measure of slave exports normalized by the pre-slave trade population of each ethnic group. These data do not exist, however. In this paper, we follow Nunn and Wantchekon (2010) by using the natural log of one plus slave exports normalized by land area as our measure of slave exports.
We include a set of respondent-level controls by the vector X i . These include the respondent's age, age squared, two religion dummies (Muslim and Christian), a dummy variable for living in an urban location, three education dummies (primary, secondary, and tertiary or higher), and two wealth proxy dummies (television and car). We also include a country-level control by the vector X c , which includes the region dummies (Western, Eastern, or Southern Africa). As Becker (1974) shows, polygyny is more common among wealthier men. It is then not surprising to see that a respondent who comes from a wealthier family, as measured by either owning a TV or a car, is more likely to have more wives.
Religion also plays an important role in polygyny. It is a tradition in Islam to allow men to have up to four wives, conditional on the approval of the senior wives. Our results also suggest Muslims tend to have more wives than people of other religion like Christians.
Older people tend to have more wives. In some ethnic groups, like the Bété described by Clignet (1970) , men recruit wives through levirate, or the custom by which the wives of a deceased person are transmitted to his heir. 8 And, older people are more likely to be heirs than their younger counterparts.
Men living in urban locations or having received more education tend to have fewer wives.
This might be because the wives these men select tend to also be from urban areas or be educated. These women might tend to be more independent and less tolerant of polygyny.
Slave exports during the trans-Atlantic slave trade are also positively correlated with the level of polygyny. The positive coefficient estimates in columns 1 and 2 of Table 3 are statistically significant. After including both region dummies and country fixed effects in column 3, however, the coefficient estimate on the trans-Atlantic slave trade variable is no longer statistically significant. The estimate remains meaningful in an economic sense. In order to see this, first note that the standard deviation of the slave trade variable is about 1.14. Thus, one standard deviation increase in the slave trade variable is almost one tenth of the effect of being a Muslim.
We also run separate regressions with an additional variable, the Indian Ocean slave trade.
The estimate on the Indian Ocean slave trade is positive and with about the same magnitude compared to that of the trans-Atlantic slave trade but is statistically insignificant. The result neither verifies nor refutes the qualitative and quantitative evidence on the impact the slave trades had on marriage arrangements on the Eastern Coast, as reported in Section 2. The 7 We also obtain OLS estimates excluding the region dummies but including the country fixed effects. The results are not substantially different, and we choose not to report them due to space considerations.
8 The Bété fall under the Bete in Murdock (1959)'s classification.
estimates of the rest of the coefficients are essentially the same. a Standard errors, reported in brackets, are adjusted for clustering within ethnic groups. ***, **, and * indicate significance at the 1%, 5% and 10% levels.
IV Estimates
In the previous section, we demonstrate there is a positive correlation between trans-Atlantic slave exports and the level of polygyny. One might argue, however, that there are omitted variables biasing the estimates. The omitted variables can bias the estimates both up and down. On the one hand, there might be substantial income inequality within ethnic groups in the pre-slave trade period which led to a high level of polygyny, and many of the lower-class males who were single might be bought up as slaves to be exported to the New World. If men in these ethnic groups continue to marry multiple wives, this could generate a positive relationship between the slave trade and the level of polygyny and bias the estimates upward.
On the other hand, certain ethnic groups might have a strong cultural preference for monogyny and be less capable of defending themselves against slave raids. This might be due to the higher cost married males face when joining a militia or other armed group. Since monogynous ethnic groups have fewer unmarried males, members of these ethnic groups would be more vulnerable to capture during slave raids and, thus, be more likely to be exported as slaves. If the strong cultural preference for monogyny continues to persist after the slave trades, this channel could bias the estimates downward. If monogynous ethnic groups tend to be from more developed and densely populated societies pre-slave trades, then this channel would be consistent with the historical evidence provided in Nunn (2008) .
In this section, we use the instrumental variable approach to show the correlations are causal. In this approach, we need to find an instrument that is correlated with slave exports but is uncorrelated with any characteristics of the ethnic group that affect the level of polygyny.
For the trans-Atlantic slave trade, we use the instrument in Nunn (2008) . The instrument measures the sailing distance between the point on the African coast closest to the centroid of the country in which the respondent currently resides and the closest major destination market of the trans-Atlantic slave trade. The destination markets include Virginia, USA; Havana, Cuba;
Haiti; Kingston, Jamaica; Dominica; Martinique; Guyana; Salvador, Brazil; and Rio de Janeiro, Brazil. 9 The instrument captures the exposure of an ethnic group to the trans-Atlantic slave trade and, thus, is correlated with our slave exports variable. Also, as Nunn (2008) argues, there is no historical evidence showing the location of the slave supply influenced the location of slave demand. In particular, it was because of the closer distance to the plantation in the West Indies that slaves were taken from Western Africa. And, so, our instrument should be valid. Table 4 reports our IV estimates. 10 Trans-Atlantic slave exports still have a positive and significant impact on the level of polygyny. In fact, the magnitude of the estimates are ten 9 We cannot use the corresponding instrument for the Indian Ocean slave trade because of collinearity problems. Thus, we do not include the Indian Ocean slave trade in our IV regression.
10 Again, we obtain IV estimates excluding the region dummies but including the country fixed effects. The results are not substantially different, and we choose not to report them due to space considerations. times higher than that of the OLS estimates, which is likely due to measurement error biasing the OLS estimates downward. Or, it could be possible the monogyny channel biasing the OLS estimates downward dominates the polygyny channel biasing the OLS estimates upward. A 1.5 times increase in the standard deviation of the slave trade coefficient has roughly the same impact of being a Muslim on the number of wives an African man would have. Most of the other coefficients have similar estimates when compared to the OLS.
Additional Cross-Country Evidence
In this section, we perform an additional test of our idea by evaluating country-level data for evidence of the link between the slave trades and polygyny. This allows us to use all of the country-level slave trade data from Nunn (2008) , which includes data for all four African slave trades (trans-Atlantic, Indian Ocean, Red Sea, and trans-Saharan). Like the Indian Ocean slave trade, the Red Sea and trans-Saharan slave trades exported a far smaller percentage of males than the trans-Atlantic trade. The polygyny data described in Section 3.2 represents 24 African countries. In order to examine the largest number of countries possible, we use the country-level data on polygyny reported in Tertilt (2005) .
11 Tertilt (2005) reports both the percentage of men in polygynous marriages and the percentage of women in polygynous marriages by country.
Using the percentage of men, we are able to match 30 countries with the slave trades data, while using the percentage of women allows us to match 37 countries. We perform our analysis with both measures of polygyny.
Cross-Country OLS Estimates
We estimate the relationship between the number of slaves exported from a country and the The relationship between the trans-Atlantic slave trades and polygyny is significant and positive and remains so across all specifications. The other slave trades, however, show no consistent relationship with polygyny across specifications and are not significant except in one case, column 6. Column 6 also shows real GDP per capita is negatively correlated with polygyny and is significant. These OLS results corroborate the previous qualitative and quantitative findings in Sections 2 and 4.
Cross-Country IV Estimates
We use the instrumental variable approach to show the OLS correlations are causal. In addition to the instrument used in Section 4.2, we use three instruments for the other slave trades, all of which are taken from Nunn (2008) . The first measures the sailing distance between the point on the African coast closest to the centroid of the country and the closest major destination markets of the Indian Ocean slave trade, Mauritius and Muscat, Oman. The second measures the overland distance from the centroid of the country to the closest port of export for the trans-Saharan slave trade. These ports include Algiers, Tunis, Tripoli, Benghazi, and Cairo.
The third measures the overland distance from the centroid of the country to the closest port of export for the Red Sea slave trade. These ports include Massawa, Suakin, and Djibouti. Table 6 reports our IV estimates. Again, the trans-Atlantic slave trade has a positive and significant effect on polygyny across all specifications. The effect of the other slave trades remains inconsistent across specifications. Real GDP per capita is negatively correlated with polygyny and is significant. Column 3 shows the coefficient on inequality is positive and significant for the case when the dependent variable is the percentage of men in polygynous marriages. The result for inequality is consistent with previous literature in economics on the determinants of polygyny, such as Becker (1974) and Grossbard (1978) . The slave trade results are consistent with the other findings in the paper.
Conclusion
The slave trades touched the lives of many Africans over the course of hundreds of years. It is unsurprising the impact of the slave trades can still be felt today. This paper shows those ethnic groups most severely affected by the trans-Atlantic slave trades tend to have more polygynous marriages today. Conclusively showing the effect of the Indian Ocean slave trades on marriage arrangements requires further research. Since previous literature establishes a link between polygyny and economic development, our paper suggests a channel through which the transAtlantic slave trades have had a long-term effect on current economic outcomes in Africa. Future research should focus on the polygyny channel to further understand the legacy of the transAtlantic slave trades. For example, polygyny has been shown to correspond with higher gender inequality. In so far as polygyny drives the outcomes of other commonly measured development indicators, this suggests our paper might have far reaching implications for understanding the origins of the outcomes.
